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TECHNICAL PROPOSAL NO. TP-5500-2.7
| |CRYSTAL-VIDEO ANTERNAS

INTRODUCTION

This proposal ineludes the desien and packaging of nine
antennas and crystal holders to ‘cover the frequency range from

50 megacycles to 40,000 megacycles. This frequency renge 1is

‘broken up into the following bands: Band 1, 50 - 110 Me; Band 2,

110 - 250 Mc; Band 3, 250 - 500 Me; Band 4, 500 - 1,000 Me;

Band 5, 1,000 - 2,200 Mo; Band 6, 2,200 - 4,500 Mo; Band 7, 5,500 -

10,000 Me; Band 8, 10,000 - 20,000 Mc; Band 9, 20,000 - 40, 000 Hc.
Four antennas will be required for each band Each antenna
should have between 80 - 105° nalfpower beamvidth, low VSWR and
axial ratio with design goals of 3:1 or better. The desimn gogl
1s to mchieve at least 45 dbm tangential sensitivity in each band.
The. discussion to follow is divi@ed into three parts. Part I
is a detalled digcuséion.of the antennas proposed for this system.
Part II is a dgtailed d}scussion of the'crystal holders to be
used in this system. Part III is & detalled discussion of the
over-all packaging of thé.final system.

PART I - ANTENNAS

As 8 result of a eonferengce attended by Navy representatives,
) : .

y _ ‘L the folloving program 1s.suggested for obtaining

a satlsfactory system of antennas and crystal holders to cover
the bands speciried sbove
a. Bands 1 and 2 (50 - 250 Mc )

If one antenna can be used for these two bands, the
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G DAL
packagine problem will be greatlvkiggﬂggdés Therefore,
phis ppoposal eonsiders only one antenna for Bands 1
and 2 and every effort will be made to permit one
antenna to cover the full ranse. This antenna will
be vertically polarized.

There are five a;tefnatives at the present time which will
be investigategi They are: _

1. Resonant divnole in front of absorbing plate or reflegting

sereen

2. Modifled discone in front of absorbine vlate or reflecting

screen

3, Quarter seétion disepnes backed by absorbing nlates

h, Resonant bow tie im front of reflecting sereen or absorb-

ing plate

5. Spiral antenna _

Scale models of the resonant divole and modified discone
types will be furnished by the Navy, _lwill fully evaluate
these models and, if successfal,.will then build full scale
models and test these. If the original scale models fail, the
remaining three alternatives will be‘investigated (at higher
frequencies for convenience). | .

b. Band 3 (250 - 500 Mc)

The conical helix developed hy[:::}mav prove satisfactory
for this band. This helix has the followine character-
istics as measured iﬁ the range 450 - 5,000 Ms. for band-
widths of over 2:1:

1. Very low side lobe levels
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(Power) of 3:1 or less _

‘3. VSWR of 33} or less over the band; over most
of the band, the VSWR 1s less than 2:1 )

4. Halfpover beamwidth averages 60° and is practi-
cally oogsﬁant'over entire band _ )

5. Extremely rugged construction due to conical
shape ,

6. No extermal matching~tfansformera required due

- to»unique constructipn. o
 There are two factors, hovever, vhich may limit the use
of 8 conical helix for this band:

1. A maximum package dismeter of four (4) feot 1is desiradble

for Band 2. )

2. The oconical helices built to date have hnlrpower beam-

widths vhich vary between 60 and 70°. _

Although it looks promising that 90° beamvidths can be
achieved, it is not certain tbat both the 90° beamwidth criterion
and the four feet maximum dismeter restriction can be met One ;
suggestion offered by the Navy was that antennas do not nocessarily
have to be_in the same hordizgontal plane, thus alloving for the
possibglity of a vertical stack of four helices. This could help
the diﬁmeter problem if an antenna interaction problem is not
- created by this move.

In the eventuality that the helix does not prove satisfactory
for Band 2, the results of Band 1 development oan be resorted to

and & linearly polarized, small antenna can be utllized for this
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band, or, a linear slot santenne as supgrested g; "'",

used here.

- ¢c. Band 4 (500 - 1,000 Mc)

The conica} helix has been approved for ﬁhis bend with
thevreservation tpatpthe 90° beamwidth requirement can
be achieved. As an elternative to the helix in the event
that its beam cannot be broadened, a linesr horn Is avail-
aplevfor this band. This horn, as indieated by the Navy,
J can 8lso be of the form of a larege waveguide to coaxial
adapter with a broadband type vrobe in the wavegulde,
— d. Bend 5 (1,000 - 2,200 Mc)

Although the Navy has the desicn of a linear horn for
this band, interest was expressed in the econical helix.
A comparison vill be made between the helix and the horn
an : ) and a decision as to antenna type will be made at a
later date. ,
e. Bands 5 - 0 (2,200 - 4,500 Me; 4,500 - 10,700 Mo; 10,000 -

20,000 Me; 20,000 - 40,0170 Me)

Por these four bands, the Navy will furnish drawings from
which[:::lwill fabrica?e $#inished linearly nolarized horns 25X1
fpr tpe system. Tgsting wi}l be reauired 96 & check on
manufacturipz and a139 as part of the vaekazin~ testing

to insure system operation.

PART II - CRYSTAL HOLDERS o o

It is.proposed to use erystal holders that will be ovntimum
for each band of frequenscies. In some ocases, this will require
p some development and special desiem. We can antiecipate achileving a
-~ "3
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tangential sensitivitv ~reater than 45 dbm over most nf thz bands
of freoueneies. Some problems may occur in Band 9.

a, Bands], 2,_and 3 - it 1s proposed to do some development
on a ervstal holder to cover these three bands. It 1is
planned to use a IN21B crystal in these bands. No sorious
technical difficulties are anticinated.

b. Bands 4 and 5 - 1t is proposed to use & UG119/U0 ervstal
holde? and adapter with a 1N21B crysta; for_each of these
two bands. No develooment 1s eontemmlated and these )
crvstal holders can be built from standard desien.

c. Bandé 6, 7, %, and 9 - the erystal holders in these bawgds
are built into the horne per the Navy drewings which will
be sunplidd. Crystal types will be selected which meet
the specifioations. : ]

d. Conclusions - no difficnlties are antieirated in comnletlng
the required erystal holders within the time allotted. A
small amount of development work is contemnlated for Bands
1, 2, and 3, but no technical difficulties ape anticipated
there. The specifications in éonnection with tanwential
sensitivity should be achievable In all bands with the
exoeption pf Band 9. Further 1pformat}nn will be reouiﬁed
before an accurste prediction can be.made of tangential
sensitivity for Band 9. Crvstal shutters will be included

in this system.

PART III - PACKAGING cy
The packaecing of this system has some gnknovns in it at pregent
due to the fmct that some of the antennas cannot be speeified ntil

develomment work has been done. However, the Navy has snecified
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some eeneral considerations whi ch aré listed beigq)"xj gugptgrﬁﬂi
1. Bands 1 - 2 Vertiocally Polerigzed; Band R Circularly
Polarized (Helix), §5° Polarization (Horn), Vertiecallw
Polarized (Discone); Bands 4 - 5 Cireularly Polarized;
Bands 6 - 9 45° Polarization. |
2. The system shall meetf specifieation MIL-BE-16800 Classia.
3. The system will be mounted on a mast.ghose mif imam
height is 7 feet and whose maximum helght is 17 fcet.

b, The maximum desirable base diameter should be 12 feot.

Ut

The preferred svstem shape 1s conical with individuzl
seetions removeble and of a sonieel frustrum shave.
Stacked eylinders were not objested to as an alternative
vackaging schems. The basie thought for tﬁe vackane

is to Ukeev wind resistance to a minimpm.A

In view of the above,[ |will approach vaclkaging as éarlv

as possible in the econtract because the final packege contour

is going to require the mouldine of fibreglass eones or cylinders.

This procedure can be quite pime sonsuming beoause, singe a
large produotion run is not antiecipated, the fibreglass nieces
will have to bs hmidmade. . .

_ Although the followlng may be chanmed eonsiderably after the
final entennas have been decided upon, it is submitted as a
meneral estimmte of what thé Packezing might look like.

Bands 1 and 2

' Assuming that the modified disedne works over the entire
ranze, the bottom stack of the packngehcoﬁld be as shovwn in the
following sketeh:

iaYan .
LU‘J lﬁff\ll'fﬁw
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* feystrums 18 ~pohibitively expensive, there are two additionml
> 1%;1&9@ of arprosch which ocan be followved: BRI
; 1. Pitreglass Cylinders . T S
©2i, Plat Fibreglass Piates cut such that four of these T
+1.2.will form 8 frostrum of a pyramid. Lo s
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These antenn#s oan elther be mounted directly to a solid

fibreglass shape, such as a conical frugstrum or'cylinder, or

| micht hgve to bg mounted to a curved, carbon-£illed, hongycomb

fibreglass surface. The reasons for using the speeial carbon-
£11led plate are: ) ) ] ) _
1. Horn entennas operate far better vhen they are isolated

from other metallie obfects. The carbon plates will
prevent reflections from some anténnas interfering with

the operation 6f others. ) o _

2. Since the antennas are ail low gain, there may be some
back or side radistion present. The carbon plates will
absorb this radiation, thus reducing antenna interaction
considerably.

The main problem associsted with this phase of the packaging,

,and possibly 1n the lower bands, is that of fabricéting the sarbon

plate into & surved surface. ~

One additional method of pnoltging vhich will be 1nvestigated
consists of a large balloon of thin fibreglass cloth held into
a sphericat shape by a small amount of comprossed alr. This system
hés been'usedsSuccessfulla by the Bignal Gorps and, if acceptable
and practieable, gould simultaneously eliminate the radomes for
811 antennas and the nesessity to camouflagme the system.

At this point, the final paokaging might tdke one of four
formst ~

1. Conlcal

. - RERRw. 5{ f
2. 8tacked Cylinders LJLJUL ElhEﬂJHWéidﬂ

3. Pyramidsl

(8)
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4, Balloon
I the balloon method ie accentable, the internal cornstr.iction
can be cabical in form which will reduce the commlexit—- of

fibreglass forms reonlred.

(o)
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22.7 weekre
16.0 weeks
27 weeks
o6, Y weeké
26.0 wvoeks

11.0 weeks

Overhead

Materials

CONFDENTIAL

PROPOSED BUDGET FOR TP-5500-2.7

| |CRYSTAL-VIDEO ANTEMNAS

Travel and Commpnications

Shivping and Cratine

Fixecd Fee
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Senior Encineer $ 2,720,720
Mechanical Engineer ' 2,1§0.00
Devclopment I Engineer 1,850.00
Machinist 8,676.00
Technician 2,184 .00
Drafting 0GR, 0N
$19,577.20
95% 18,598.34
18,414 .00
. 210.00
200,00

& ’ $57,099.54
7% | 2,996.96
TOTAL $€1,096.50
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